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(54) TWO-DIMENSIONAL INVERSE DISCRETE COSINE TRANSFORMATION SYSTEM 
(57}Abstract: 

PURPOSE: To provide the two-dimensional inverse discrete cosine 
transformation system which can increase the speed of an encoding 
process with small memory capacity, 

CONSTITUTION: According to whether the horizontal and vertical 
frequencies of a base function that coefficients which are not 0 among 
OCT coefficients of one object block for the two-dimensional OCT of 
blocks of MxM pixels where M is power of 2 are an even function 
component or odd function component, components are classified into 
an even/even, an even/odd, an odd/even, and an odd/odd set, and 
values in a pixel area of (1/2).MIx(1/2).M which correspond to the 
positions and sizes of coefficients in each set and are put in a table 
after symmetry is removed are added and cumulated; after the 
cumulative addition, the cumulative values by the sets are (1/2).Mx 
(1/2).M of four kinds of sets are added and subtracted by areas 
obtained by dividing a pixel area of size MxM for finding a value finally 
into four. 
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fi. S-t-fct©MxMcD#g:©*-g-*, tK¥*I*Is m Sr^TU 
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[0008] Che n<7)TA'=ry XMCXHii, 8X8 
<D-r*7CiS!DCTSr»»4 1 6|eK 112 5 60X^5 

S HFttgb C TJW»«rtf 5 »frKtt+«-*JW|ta«* 

[0 0 0 9] tr:5T> H. 2 6 1, MPEG, JPE 
[0 0 10] ( 1 ) 3*Effi±+»3jtBJt«r»fe*t5ffi«* 
8 <d#Siso 

[ooii] (2) ott&<D&m<Dmmkmmmz& 

[001 2] ( 3) ^ttS^ft^tVT^^ttSfe 

30 [0 0 13] r.rT?rj5:5£^DCT©^as;&Si©J; 
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[0015] JdHBtl JSJIVvC, C(u) . C(v) fcfc, zMFA em f (x, y) F (u, v)= 0 XibZykW-M®. 
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-e$>9, F(u,v) ;:^7cD c t $ttfc#Sc-c-*> Srortffl<o«2f40t»fc>), Me>ro»SttfT 5^15^4 

T ^^jtH^x-^^-^TcffiH -C*>5, [0017] 
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[0 0 4 5] OV^ ^t»0t4V>IMa^7 
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[ 0 0 4 6 ] ±SB'I©^(C*5V^-C{4, ^©*g- 
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$ ltcSH-51/2 Mxi/2 MBlif©;*:t £©/<?->& 
t— LT4#*> % *f/S:-rs«P:©/^-v(c«»© 

*3PJ©±f2ffi;fc«<&/,£ feWK9J«)fll*te*V>-CiSt, 

©fc»©*sitiHSfc©Bi]js t\ »»Ma©iS3tft^^rii-e 

[0 0 4 8] 

fgtw % ©(cliH-O^a^ie^^M LTR9H-*. 
[0 0 4 9] I Wfl-ffiOMPEGf^-^ 

[0 0 5 0] *-fW#^|tJi.fcH«7*-^.©lfy b 

5EDCT^|&F(u,v) Srffi^l-rs. 
[0 0 5 1] r^DCT«F(u,v) I*. 
left 5 r&5c»D C TB« 3 tc i 9 , . ^©M^WiS^x 
f (x,y) 

[00 52] 0 2 «, #£*©#*«:SJBi-5r}fc5nj8! 
DCT.MK3©*-©H2tfS||yn ry^HT-feS. 
T? > gl2©^»!l©S«25:TJ f »i^©iaK^3feS:oT. * 
3BW©^^3li»©fc»tC^fi<I%^*3teKff5, 

[0 0 5 3] — »Killffl«iteH&if*fttfl>lhT?fflt»-fe. 

itSJWftf 1M" >-^m©^©«i:. atrfijiE©^ii2© 

*#«r#*5. OSx, y <M/2JCfeV^3fe«i$il5 
KT©J:5^4^*x5o 

[00 5 4] 
[&4] 
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fl(x.y) = a .2 o |:_ y 4 C(2u , )C(2v , )F(2u'.2v*) • 



f2(x.y) 

= % |y4C(2u'+l)C(2v )F(2u-+l,2v ) • 



2M 



) 



f 3Cx. y) 

= 2, S^C(2u')CC2v'+OF(2u'.2v , +l) • 



f 4(x. y) 

= 2, 2y 4 C(2u' +l)C(2v' +l)F(2u' H.Zv' H) • 
; ftR r(2xti )(2u' tU ^)cos(^i3^v: & a ) 
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[0 0 5 5] jte*4**e>» f i t-ii, *spu«ft u 

(=2u' ) , ftglittftv (=2v- ) 30 

(ft-g-ci) 

12 t?i±, *¥^ffi»u <=2u' +D »tm % mm 
mmkv (=2v' ) #mr mac2) 

f3 *?flitftu (=2«' ) wife 

tv (=2v' +i) («-e-C3) 

f4 -ett, *¥JS«l£u (=2vT +1) , SilJIifcS 
v (=2v' +1) fctKl*».(*^C4) ©jfcfrOW 

gl(x,y) = f l(x,y)+ f 4(x,y) 

g2(x, y)= f l(x,y>- f 4(x,y) 

g3(x, y) = f 2<x, y)+ f 3(x, y) 

g4(x,y) = f 2(x,y)- f 3 (x,y) 

iti&ft (1) ~ (4) &fflV\ *fcDCTfiMR»*t# 

TIE (a) ~(d) K*Lfc#«l«{C*JV%T. SSliSWC 

f (x,y) = gl(x,y) i g3(x,y) 

(b) M/2gx<M, OSy^M/2 *5 (x, y) fc:*fLt\ 

f (x, y) = g 2 (M-x, y) - g 4 (M-x, y) 

(c) 0;ax<M/2, M/2<y<M *'5 (x, y) C&L-T. 

f (x,y) = g2(x,M-y)+ g4(x,M-y) 



[0 0 5 6] oi=9. fl ~f 4 W^tt^ttf*, (u, 
v) ©»EHLT» W*KJf / 4Wm<Dmt.\Z.K-tZ>M 
^#frfc;ft5,, -eti-?ti»^?pco®^ro (x, 

y) onmmm^xh, #wf mm-cm-%%> 

10 0 5 7] SfoKl, O.Sx, y<M/2(C^V^TS» 
[0 0 5 8] 

• • • (1) 

• • • (2) 

• • • (3) 

• • • (4) 

ft5„ 

[00 5 9] (a) OSx, y<M/2 ftS (x, y) 

• ♦ • (5) 



♦ (6) 



• (7) 



(8 ) 
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(d) M/2Sx, y<M (x, y) IzMVX, 

t (*, y) = g 1 (M-x, M-y) - g 3 (M-x, M-y) 

u ±ies: (i) ~ (4) stf-tia (5) ~ (8) ic* 

Lfcfl ~ f4 ^5>f (x,y) £*&5«?©fim±, * 

[0060] jfcte, civ6>©55ft«v^r:*5ciEi»ft=« 
©sfc (1) ~ (4) SrESi, fti£&<«fc io 

[0 0 6 1] £4> (D ~ (4) 

tCSJVvC, F(u,v) *0©*#£?«fc-t (u, v) ICO 
VT©^ft4 ©<§■*© 2 ©>£©&£££* =&x, yC3tL 
TffV\ ^©8S4#lS©f(x,r) fejc»#?rfT*tS 

[0 0 6 2] fl |C*tUTtt\ (u, v) CClCffJ 
IZMLX, ft5tr/«e5. 
[006 3] 

[ft 5] 20 

fl(x,y) = 2 fl'(P(u,v).x,y.u.v) 



»). r <«, »j*o 

[0064] f2 l£*fl,T»4, (u, y) CC2©«S 

cttt, ftetcfts. 

[0065] 
[ft6] 

f2(i.y) = 2 f2'(P(u.v),x,y,u.v) 

<«, »> . T (», »>#» 

[0 0 6 6] f3 Wtttt, (u, v) 
fc#LT* tt7fc&S. 30 
[006 7] 
lft7] 

f3(x,y) = 2 f3' (F(u.v),x.y,u.v) 

<«. *>. F to. 

[0068] f4 {CtfLTfis (u, v) SC4©ffiS 

[00 6 9] 
Ift8] 

f4(x.y) - 2 f4' (FCu. vXx.y.u.v) 

[00 7 0] rr.-?, f fl' (level, x,y,u,v) ~f4' 
(level, x.y.u.v) 4rff»LT, y—'/frb LT?* oT*3 
tftf> 5£ fl ~ f 4 CyUTtt, ^tt^hJl^C 1 ~C 

4fcjsi-s«ft# f(u,v) #o fcftfc-rfeofcov* . 

[ 0 0 7 1 ] 3; f 1 ~ f 4#*£*U£, ±!2S ( 1 ) ~ 
(4) ©gl ~g4 (5) ~ (8) iCiot, B 

StT^T-fca f (x,y) 
[0 0 7 2] r©3N££fflV^\ MXM0I3fc5p&DC 



■ ■ • (8) 

[0 0 7 3] *-J\ «5H&««\ ftMLfc, W 

/vilify h©***«art-*#iK'Ovvc*jw-^ s 

x, y, u, vttC> OSx, y, u, v< 
M/2 ffffci/C^S. *fcs *-5Hft8fcJ»UT, 

r k £9 , ft 5 fc^1-*fc»K:#»*y-:f A-©** 

(x©«§0 X (y©H) X (UsijWUm ==4X 
(M/2) 4 X2 l (? — K) =M* X2 1 " 2 (17— 
F) 

[0 0 7 4] L.fci!ct> r©i^rof-7';i'0^t# 
©1/4T&5, 

[0 0 7 5] fcfc, SrgfitCo^T% £©{K3t 
F(u,v) #0£«fci-#ft©l1Ifti&miLfc 
atefcovvc***.*,, o-e/<£^m{@©t£ft£K 
T©«U:$Ht$. 
[0076] CI fc»-tS«ft©fift : m 1 
C2fc**5«ft©«ft: m2 
C 3 KJRi-5«»:«)«k : m 3 
C 4 lC*-t-S«»©«ft : m4 
m 1 +m2+m3+m4=m 

ft 5 ~ft 8 ^'^JV^X % 0 Xt£ V^ft*S 1 Lfc#^ 

fcj&SftBfttt, 

(x©IS) X (y©a^) = (M/2) 5 
r*>5*»fe» ft5~ft8{c33it5^S**P»lHlftI, 

[0 0 7 7] 1 1 = (M/2) 2 X (ml-1) + 
(M/2) 2 X (m2-l) + (M/2) - X (m3 - 

1) + (M/2) 2 X (m4-l) 

— ■■ (M/2) 2 X (ml+m2+m3+m4-4) 

=1/4 M 2 Xm-M 3 

[0 0 7 8] ttISS: (1) ~ (4) ©gl ~g4 

Sr*»5fc»tett, ^S^ftl^©©*^ tt, I? =4 
X (M/2) 2 =M 5 

[0 0 7 9] [S«6{t, ±IE(a) ~(d) «r*fe5fc©K 

I, =4X (M/2) 2 =M 2 t?S:So 
[0080] 8Lt©C£^ib, ^©M^fc^S^JP^ 
0ft I tt, 

1 = 1, + Is +Is =M» +1/4 M 2 Xm tifeSo 
[0 0 8 1] r.©r t^Pj, ^©SiroV^Tt, m>"3 

~.*K*ft5»»«T?*>5 (m-1) XM 2 <fc 9 BiJMStt 
[0 0 8 2] ±IBLfc*»W©^*»«i-**-©* 



( 9 ) 
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[ 0 0 8 3 J KTE1 2 nmm 5 13 6X^11 7 

10 0 8 4] 02 teJSV^T, 1011, o#Sfij^fp-efe 
•?> A#£ft5fflg®Sfc©rt, F(u,v) #0Tfc$fl1 

*>, o-c4^iS0*ajAt5 (xxs'T's i o i -. a 

6) „ 

10 0 8 5] 2 0(4, F(u,v) ^OX-foZmUkfrftMh 

xmt>irz$>r^!)mTmx-&y. %<Dm&m\t, m 3 io 

«^$^5o fiP*>* *¥&t«ii:i]i£* (u. v) ©i£ 
«§gc£¥U£L-C. *#Cl~C4 tV-C^U * 
(Xfy/S 2 0 1~S 2 0 3 : ® 

6) . 

[0086] M 3 ©«$©HgiJ4, ^^nay fcf a - 

14, ftKlft^Lfciplcu, v£>bKf«lfc©«&Tfc 
9,i^C2 14, u *5^r% v #fS&©4§£T?& £„ 
[0087] ^(C. (4. u #flWh?» v 

©}§3-C-fc9, *£C4(4, u, vnK*ftC**'f 20 

[0.0 8 8] z.iHr>&m&zb<Dmxi*> ciiujhmi 

M 3 075MC 4JO^mm«i 3 3 OMft^« t>©(~A* £ 

*t, ^SE$HSo c i mnrnm 3omc4 tajs&at 

SB3 3©#*(4, PJ-ffi|^;"C&»)v e©— 4 
[0 0 8 9] HhCn (n=l, 2, 3, 4) jCMI"* 
*l,5„ 3 0 1(4. «^Cnl:It5F(u,») iCMl&tZ 

[0 0 9 0] 3 0 214, jD#®K't?*>*). 3 0 3(4, % 

giu?&3 o 2(c*iBt£jt, T-rf/vz o i omfitmrn 

MnztiZ>z.klz3:r)mmZivZ> (^y/S3 0 1~ 
S 3 0 4 : H6) „ 

[0 0 9 1] -tLTi.E^a^l^ns'^^T-rS* 
T'#<?jg§^5 (Xf«//S3 0 5) «, 
[ 0 0 9 2 ] m 2 KIR 9 , MMmmU 3 O BS 3 3 ©ffl 

^-SB©»am/«#§l54 0&t)«4 1CA^^ 40 



ftWif 7-306849 
16 

5, W&/mm 4 0 £(4, C 1 JPgL^agC 3 0 t C 4 
jDlKfefUftS 30*ll?ftd»g> f 1 Stff 4 iSA^S^t 

[009 3] fll*/««a4 1 K»4, C 2tm%, 

WMZXhC 3£n**&tt3 2«WNt,*>S> f2 

[0 0 9 4] 114, AJ}tStlZ> 

fl &T*f4 , 12 Rtff3 t^»U **MC*iJiat/* 

gl JttfjgS , g3 RXfgi zmj)i-z> 
ry/S4 0 1) a *a»fc3m*/i**M:, Sfcfcsfc (1) 
~ (4) »gl SSg4 tli LTl&W LfciS <) -e*>5. 
[0 0 9 5] :ctUf/iSS4 0 1 4 1RO. mc 

«WfS»Z«B.<0lD»/i*J|E»4 2, 4 3(4. 

*©-«*SH5fc*Six«. SP*>, is-©a 
A (Inp-1) tm-<DAt) (Inp-2) 14, -^ft 

^tidDStsug 4oi Rx?m&®& 402 (ca* s*u m 

-<OAtl (lnp-1) tm_©A* (Inp-2) k 
[0096] taMtiSkb LXm~ff>tiit> (O u t - 

i) , kvxm~<oati (out -2) 

its. 

[0 0 9 7] 3tc» *-&I©*p»/«lft54 O&tf 4 
.1 ©ffi;*j.i4, Wr&salsam/m&M* 2, 4 ska* 

2-ett, js-aa©ap*/i«KB4o*»e>«>gi £> * 

l 0 0 9 8] — »»/^dtgB4 3T?I4, M-SB© 

©g4 %AD^/®#i-5„ 
[0 0 9 9] £©0*, ^ (1) ~ (4) ©gl ~g4 

■ KaS-3#. jteKKMUfca9, 4o©«« (a) 

(d) r^TcSDCTSrtfofc^fCx, 
yW&hfrZ {Kf-y-fS 4 0 2). 
[0 10 0] *fc«»»*|fefc±«*»W 

■ [0 10 1] *-f> u, vHM«^fe5, *x 
=f V C 1 te*+5ttRfcH1-*«ilt-e*>$*4© f l(x, 
y) ***Dtfi, »9©t*5?>fc*5 0 

[0 10 2] 
[«9] 



( 10 ) 



PP7-3 0 6 8 4 9 
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nay) = "s KG (2u) • cos( (2xfl)2u> n) • 
«• -° 2M 

W-z C2y+l)2v' 
£ F(2u' . 2v ) • G(2v' ) • cos( ' .*)■ 



m/"2 (2x-H)u' 



«/2 C2y+l)v' 
v S o P(2u . 2v ) • CC2v ) • cos( -jggg- n\ 



I01031 zzx-%.9Z£<%.zk. S#<2>, ®3t. 

t h \Zfcm*M/ 2 CD&D C T ©st^&oT^S £ id* 

OS*);* w©f9l4tl©MI:M/2ift 
u(=2 u' ) £u* It, v{ =2 v' ) £rv' {CJttt 
.&**:*:«•© fe© £ BMT'fcS. 
[0 10 4] LfcaSo-C £©fl ir-iaL-Cil, 
fii(x,y) -c-tt. u* . v' &t>fc:«i» m&cn) 

fl2(x,y) -ett, u* Aftft» V 0R-&C12) 
f 13(x,y) "C-tt, u' £Sffifc* v' (M&C13) 

f i4fe,y) -ett > u' s v* &feic*ft (*£ci4) 

<ommi%* m4\z%favx$. en ~ (43 ©gi 

~g4 lcfc>? f (x,y) **i6fci^<PC.*i£T?, Xfc 



" 1 1 (x, y) .Kft-f S^ft* f 11~ f 14© J: p lC4o©M 

20 -<x*/>3<i-srfc#TOcJ!>3. 

[ 0 10 5] . f ll(x,y) , f !2(x,y) , fl3(x, 

y) tt»fll,fcaj£©Pf**> U< aJt*FiS«ft*^'C*» 

[0 10 6] &|w. uiP*flbft& v#fflfe£»"?*> 

©J2(x, y ) Sr*lriJti- i, fti04>&&!»K:tt«. 

[0 1 0 7] 

1*10'] 



f2(x,y) = 



2 %C (2u +1) • cos( 

«• -o 



(2xfl) (2u' *D 
2M 



M/2 

£ 

-0 



FC2u'.2v') - CC2v' ) - cosC 



(2y+l)2v 

m 



jr) 



, , (2x+l)(2u'H) . 
= i 2 o tfC (2u +1) • cos( g» 

mxs C2y+l)v' 
£ F(2u . 2v ) • C<2v* ) • cos( K y u n ) 
!'"\ 2(M/2) . 



[olos] r©$t i o i , mkf&ftx-hz v i- »t-# 

rfU C 1 ©Jfra-iJMttK &»M/2©ffiDCT©3;& [0 1 1 0] 

lifcfefcK r©m-a-tc:a, Siott, «T©<fc$fc3- HU U 



( 11 ) #1 

19 20 

h21(x,y)= T '/ 4 C(2t|-tl>vcos( C2xH ^ 2u H) ff) ♦ 



PF7-306 849 



£ P(2u' . 4v"> - C(4v w ) * cos( - y r r 



201/2) 



[0111] fsf&o v ' icstuxii. » 1 202:*$ 0 f; 



[0 112] 

v-o 2M 
jE. PC2u\2(2v*H)) *C(2C2v w tl>) -cosC 3^ *) 



f =0 



[0 113] fcl/C* (e) 0Sx<M/.2 > 0^y< M/4#5 (x, y) fcJffUT, 

f 2(x,y)-h21(x,y) + h22(x,y) • • • (9) 

(f) 0Sx<M/2, M/4Sy<M/2&.8 (x, y) fc#LT\ 

f 2(x,y) = h21(x,M/4-y) - h 22 (x, M/4-y) • • « (10) 



10 1 1 4] .C*>»Afc» S 20 

IrI^C^— -f/U&m V^T h21 (x, y), h22(x, y) 
£*ta>feJiB5t (9) > (10) fcflftvr f2.(x t y)«r# 

[0 115] fc, x-^f-^X, 

A. *-T h21(x,y),h22(x,y) *»fef2:<* f y)tojW>, *> 
ift, jfelv^L^ (1) - (4) (s) ~ (i 

0) fc^Ufc*ffi^f (x,y) *$**S 0 
[0 116] h2l(x,y) UgLTIl v" JEfcSM* 

[0 1 1 7] Bl±te*-Lfc«Bc A *0$&&*flBft(Z>& 

[0 118] rattle* *fi*«»«^^|cf8'UT 
ft, Kic*off«o*A&.»tl'es, 



#I«ftSig^^^ 

[0 119] ft^*3SWO*-^sai[«Kov^CRW-f 

So 

[0 12 0] -HRfc, ««"C*>SUvel F(u,v) ft, jE 
iA^if^bfcffS-fib Level ^aEAKft 1 *-* 

£ > f 1* (Level, -x» y, u, v) — f 4' (level, x, y, u, v) % , 
IEARfe"t-$ 0 Z<VZ-hfrb % f I' (level, x,y,u,v) - 
f 4' (level, x, y,u,v) (CgLtt > level ftj£<DM. h 

v\ 

[0 12 1] r^S^joV^T, f 1 4 Sr**'5*" 

[0 12 2] n»l, 2 % 3, 4 1 LX> fn ft, 
(u, v) CCn «Hj»fc»tt, f n (x, y)ft, .ft 1 

10 12 3] 
[Si 3] 



fn(x.y) = z fn (|FCu,v) Kx,y,u,v) 



(a. v> . I tu. 



fn ( I F(u.v) I ,x,y. u,v) 



[0 12 4] £Oftl3fcJ8^5fc, 

1/2 x (^-^(dsis) x(u(Dii) x.( y ©asa) x 

(xCDffl®) X(yCQfl^) X {U"</U<DmW) =l/2X 
4 X( M/2) 4 X2 l (17- K) ^M 1 X2 1 " 3 (7 
-F) 

[0 12 5] ^*tftft(C%«L*:a[»* (M* X2 



50 



[0 12 6J S^li, DGTi»ci-C4(D^, 
CI, C2, C 4 (C^fS b<D(Dfy&tffe 



( 12 ) 



7-3 0 6 8 4 9 
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f3(x, 

y)ttO-ff*S. :OM> g3(x, y) % g4(x, y) 
tt, ¥(Cf 2 (x, y)5r^e-i-nfiAV^{tT\ 

[0 12 7] C3{CMx/t, CS*C*^5fllftfe»aU 
■*V^^S, fett^ g3(x, y) N g4(x, y) fc 0 T\ 
g.3 > g4 Sr*»**^*p»j+£«-e*<. 
f (x, y) t>#{C A gl(x, y) . g2(x, y) <7>n 

[0 12 8] r<DJ:5C a**r!T5Wt, 10 

[0 12 9] c© % X^KicAittfttrfi 1 ^^ fci 
U\ Hfto^-y/u&S £ i{>Ty— t/A^ < 

&E-8HS1 Ofc^ t»7P-f t-hMl 1~ 
H i 4 Ictf1% 

[0130] JS-^ll*«0^t PlWrSIStW^ni y 
[0 1 3 1] .H8II*5V^T» OmmfeUl ORXtiJir 

v mi£n 2 o (omtiiRxmm*. m 2 iz^-rm^ t wi 

fTC*?K O«Mfe0¥fl£ (Xf ^/S 101:111) 
S 2 0 3) o 

10 1 3 2] *^!i«3iKp2otoa*yt, 
«^o#^ 3 0 ism 3 3 KAa-sits, * z xmnmw $ 

HttfLiHINB 9 013 it, ftQllD&tta 0 75 

133 (D^ir^mmmum^y * 3.0 

[0133] H 9 £*5VT\ F (u, v) t Ltt««ft* 
#^feA*aiV5#£i±* ^ *X^3 0 7{dJ; 0 
a l" (Xf5//S132) 0 fipt^y 

[ 0 1 3 4] i^ftft®3 0 4 tcj; 5 #^=f 
0<Offl^F{u,v) »3*ttft*nS» oVvr% A* 3 

5 1 3 2 ) o 

[0135] s 7—^tV 3 0 5 ft, f ' n (level, u, v, x, y) 

, ft L Level > 0 JC*W $ IMMtttottfeJUtSett L 40 

[0136] 3 o 6 (i % inj|/j*»iaii-e* 9 , x-y 

/>3 0 5 (affile** U F(u,v) tfjET?fotl& y ^(T>% 

4*«Jid1HI[*IE1H-Sp«*9 3 o S toaj^fcJSDJlU 
AT-#*ui % ■«ttS:Rl5JUT^ j ey 3 o 3 coffin irfloft 

-T6 yfS 13 3, 5 13 4) B 

[0137] Ztl% x , y *) £ T^^i" 

6 (xr^/S 1 3 5, S I 3 6) 0 U#ot, r- 
://V3 0 5i*, F(u,v) icJ: : i?»J4:i-SiS«fig«offit 50 



22 



[0 13 8] ^ LT, JdKOj&Jgf* 1 P y **TPt£ 
tr^SiX^ (xir^TS 3 0 5) e 

[o 139] &mmiimm 30M33 
S/i»5o, .5 i.sxf*ry-.KEHS,6.o > en; 
[0 14 0] .H)*>* jR-aOnlWSB.3 0&IT3 3*»feoffl* 

el &tf e4 tt, 0»ff*7y- 
-MUSS 6 1 (CA^-T^o 

[0141] -*fl©TO«rtP9/*t}l : »5 0 , 5 1» 
t/, ZftbftmJjRTftT'f -- h 6 0 v 6 1 (DmJjfrA 
Jt^-»i ^M^Al||t/W0A-5 2, 5 3 ^ffij^ 

np-l, In p-2&U«AA-S! t S2 O^^M 
[0 14 2] 114 (C&V^T, en , em fc-ttt^S 

1 , S2 k-tzt. A* si J:8ia«itt "1" 

Ur^S 1 4 1 : y , S 1 4 2 : y ) , flS— 
(DaAi: LT^-S^mn^A^ 1 n p - 1 N I np - 

2 «>*i*«, mr.<Dmt>t LTU-auw— ©a* i n P 

-1, I np-2^J|*j»jr4*U ffl^^HS (Xf7 
/S144) o 

[0 1 4 3] A^ISI ^ "1" % ,AAS2i« 

"0" T*fe5^ (^^y^S 141:7, SI 4 2 : 

n) % 1 1> tJS-OA* lnp-1 

f>m£>&tlZ> f^S//S 14 5) , 
[0 14 4] ^fc, A^Sl ^ «o w A*S2 

^ - i- "e*S»^ Ufs'/S 1 4 1 : n, %r 

S 1 4 3 : y ) , J&— OfflAfctt I n p - 2 , SZl^ffl 

^iw^ I up - 2 (»1) * Cfr fcO^iHA S'fc* 
(Xf s/7'S14 6) , mt, 7^ SI >S2 ^t fejd 
"0" Vfa'Z&ik (^f^S 141 :n, S 1 4 3 : 

n) > ^-a^H^ffl^ t ^11 0 ^tB* (XT 

V7*S 147) B 

[0 14 5] tU, -t*t^iT^>l«SK:»V-»T A x, y 

o/u— ^^*>6* ^ismm^isi^ > -tit-en f 1 (x, 

y) ~f4(x, y) ^W^-r^ (^f ;y7 9 S l 4 8-S 1 
5 1 ) 3 

[0146] IP^ V ±E^i5fc*Djt.*«»^r^.^§ 

3 0 l-304^)f v l-/c*y^»Tt"!6*Tlk«>.lB* 
©»3ffiS:-«l«H"$ (Xfy/S 3 0 5) p 

" [ 0 .1 4 71 B 1 1 fttfH 1 2 (Cjg *9 v g] 8 ^SJS^Jir 



23 

[0 14 8] ***il^aiJMWt»3 0M3 3*&0 
f Kx, y) ~f4(x, y) iHtUt, »JK1"« *-« @ 

5 0.51 j»7^- h 6 0 , 61 

[0 1 4 91 'ttttiMtt/ttftVe 0tCOV«T9«t-S 
t> SI , S2 t LTel ie4#A#£t'U IHti-H 
-, Sg-©A2>fc L-t\ f l(x, y) 2sWf 4(x, y) 
XZnZo Lfc^oT, iftfeel t e4 fcj:*) f l(x, 

y) f4(x, y) OlU8&jl!ft/ «$ftf*ff*>*t, gl 
(x,yk g2<x,y)'£'U2rr& ^7-^550 1 : @ 1 
2) . 

10 15 0] »&ttj)i#/)*|tft<5 iKovvtfcftMHc 
*WW«fTfefc* g3(x,y), g4<x,y)£HWj-r5 
7*S 5 0 2) „ 

10 15 1] el £e4(±, tT^- h 6 0 CA* S 

tt, *<o^afpe5 oa>foa*^*u5 B 

e2 t e3 fit, JrTtf— V 6 1 fc:A2j£Jt, * 

^S601) , 
[0 15 2] &V^ S e5 t e6 £S1 , S2 t LTfS 
-SI©metlJB^/M^gi55 2, 5 3fcA*-|-5„ * 
£u gl(x,y)i g3(x,y)^St£:&!3AP^/MS:iB5 2fc, 
g 2(x,y) & g 4(x,y)&mfcM)XM/}%*US 3teA*"f 

■So 

[0 15 3] -frL"C> 5SfSW*P»/»St«855 2K:«V> 
"C eS te6ia5gl(x,y)fc g 3(x, y) (OMW WM- 
i>mt>tl. a^JD3S/M»S85 .3K38VVC, e5 fee 
6 K J; 5 g 2 (x, y) h g 4 (x, y) ©JO*/ WL%tm^. $ 

fn Oevell.xy.u. v) = 



(13) 1f^7-3 0 6 84 9 
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-<omm<r>m-k t mmzziveh i (x. y ) £10*1-5 

^f-VfS, 5 0 3, S 5 0 4) „ 
[0 15 4] ^^8503, S504©Jn»» 

«*3H\ JlliRWUfca (5) ~ (9) ichftiioX. 
T K**£A*&:tTtrfc*t$, 
[0 1 5 5] El 1 SIS, jfeteRSUfcBE 

»0>«Bc%iWft£ LTv iRMicPElCfMI tfc^-^t: 

10 

[0 15 6] #38?3©#5fcIc33V*Tia. *#¥iJ»ffcJ:?> 

*H-*«WI (45-<<^<©Cl~c 4 oft^KiRtt 
*«t»at>*tfc»*) **ltv>5. r©«fc» £t© 
ffft©«jRiqtev^x, **3at©*«s» tt**Bfttf4>ft 

[o i 5 7] r r-c\ ra(oj§j*{t©fc!i?>i tf^-r© 

%-'&^X'%Z>h<OkU M=8KtB!!5-f5MPEGS:# 

20 fflV\ M=8 t»< „ 

[0158] Xfc, ^^StE^lM 1 6 tr 

[0 15 9] frfrzm-t. 4wm<?>7--zffr 

tt» tMWFW 5 KHftSStl/S. (u, v) cc 
n©§»fc»Lt, tl40i5ti^ti§„ 
[0 16 0] 
[«14] 



KC(u)C(v)(levell*2H)cos( C2x * 1)2 ar)cos( C2y V? 2 

16 lb 



■3T) 



fctfU 0 £ x, y < 8 . - 1 0 2 4 S 1 e v e 1 K 1.0 2 8t*« 



[0 16 1] r.WT-TVHH' 
1/2 X ( •x— ^VtOgMt X (u©Hg) X (v©fgg) x 
(x©S§0 X(y©ig) X (l"<jU0>Wm =1/2 X4 
X (8/2) 4 X 2" (*7—K) X2/<-0 =4194304 40 

('<W » 

[0 1.6 2] r*U*. JSSE©/*- yf^aVifa- ^T- 
+^-5JWffi^A* £-?«>$. MPEGH1*3V^1CI*, « 

levell=int (F (u, v) /2) 
«aU int (x) iMvftjftfilTSrWOttrS. ) i 
UT, level 1 SrffiV^, #*^=?y t*JV^Tr-- 50 



[0 16 3] ^©i^nliKi, ««3JJ8«#fe1-6 

[0 16 4] s?tw, ±E»-©3sai«ifl>jfesc*«v v r, 

±iaci^4^fij, C2 X C3^2^#jLfc^g-. &m 
t£*r—-?M** 2 3 5 9 2 9 6 /«W > t ft ?> , 3E[lC^— 

[0 1 6 5] in*-e«9))Ufc*3SW©*K«-CHt» 



( 14 ) 7-306849 
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[0166) c»15ftc-k*»fe, *»^©JIIH«)|HS -T5, 

M£ LT> **#»^-^A'*ftt|fti-©Jj|K:, | 0 J 6 9] .JbRifc4 *»e>**6il5**C I ~C 4 IE 

m *©ii&$i*5 ztizio ®m®mom%&»), e***i*?*-7'* n' f <r ^T»iK£it5, 

BECR«.tfc*J«C:«^**0CT*tr5r SP*>. «#C I m, u (=2 U ') , v (=2 
t J o »rt£-e&£o V). x, ylC#.fC»15.©*5fcJaii5ft-S.. 

[0167] frfrtt&m<r>m=<nnmm\z<>^x, &. io 1 7 oi 

T»«l=«W1-5. I.S15] 

[0 16 8] commmbmm:^ munmm 10 

fl' aMivJ'WW) • cos( (2xf ^ 2u *.)cos( C2y y a ) 

[0171] u (= 2 u' + 1 ) , v • [0172] 

(=2v' ) , x, yfcjfrLTJftl WXItC&l&tl [gl6] 

So 

f 2' (x, y. u. v) = 1 / 4 C(2u' +l)C(2v' ) • cq$( (23C+1) ? u ' t& )cos( W1)2t' ff 

2M 2M 

[0 17 3] *^C3T11 u (=2 u ' ) , v (= 2 20 [0 17 4] 
v' +1) „ x. yiCMLXmi 7tnXoi'^m^fl 1*17] 

f 3' Cx, y. u. v) 

= K4C(2u')C(2v'H) ■ cos(^tm!L. y)cpg< <^ 1 >i**'+*> «) 

10 17 5] *fc*£C u (=2u' +1), [0176] 

v (=2v J +1) , x, yWlTSlS^ct^Ct {ft 18] 

f4' Cx. JMJ. v) 

= 1 /4CC2uH)C(2v'H) • cos( (2xH)C2u +l) 7?)cos( (2yfl)(2v-M) 7r) 

2H 2M 

[0177] fU^ F (u, v) *0 .ff>$k#&mfc InW-ift^X. Il-vf4^fe5 0 
-f (u, v) l^OVVTO^, WTO&1 9, 12 0, St [0 17 8] f 1 (CftLTtt, (u, v) c c 1 

ft0>*1-5fc©4rWiU *<&«*fc*t'UT, WjRWtt [0 1 7 9] 

i, ftlt»15HRl81:rafc, fl' (x, y. u, [f 19] 

v) ~f4' (x, y, u, v) (Ox-^/KDltlCMUT 

fl(x.y) = t F(u,v) • fl'Cx.y.u. v) 

[0180] f 2 tC^tt (i, ( u , v ) .£ c 2 [0181] 

f 2(x, y) = E P(o, v) • f 2' (x, y, u, v) 

[0 1 8 2] f SKfctLTI*, (u, v) c C 3iO|| [018 3] 

ICS* Ut. ft;2 1 t&S, [&2 1 ] 

f3(x,y) = 2 FCu. v) - f 3' (x. y. u. v) 

<a, v> , F {«, *>*Q 

I.01S4I f 4*C*tLTI*. (u, v) £C4(0^ia 50 LT> ft 2 2 .i 



( 15 ) 



27 



#IPP7-3 0 6 8 4 9 
28 



[ 0 1 9 5] *fc, iai»ft»*-e*||[«JH;, 
J =1/4 M 2 X (ftil+m2+m3+m4) 
=1/4 M 2 Xm 

[0196] ie^jSH^ll««©^i-*«|rt^ciy 



20 



[0 18 5] 

f40c.y) * 2 

(a. »> . P <u. »>*© 

[0186] JBUh©*M||&, £T© F (u, v) *0 
^«fc-r#^}C» LTfTjfctf , f 1 ~ f 4 #?ft£ 0 ., 
g.&Cf (x, y) Wiot, jiDCT^Tl-5» 

[0 18 7] i'it, f*f 1' (x, y, TU, v) ~ 
14" (x, y, «, v) &tf%\,X* T—^t LT 
toT*5<riiCj;>) > fl ~f4 fc^LTtt, 
tl^^-Cl~C4tg-rs#&^ F (u, v) *0 
Sritfc-rfcWlwO^T©^ &&©fit£ H* (x, y, 
u, v) ~f4' (x, y, u, v) <OT—'fA'ff)^XZ3k 
DXSD#«rtf x.tf t iz%Z e 

[0188] f 1 ~ f 4 #:fc*ftfi % 5\ (1) ~3£ 

(8) l£t£oT@?gy f -*T-fc5 f (x, y) 
5. 

[0 18 9] £©S£=©^&$©#fe£^TMXM© 
r&7c$DCT£fr5l§^£&§^^-:>^©^ *5± 

[0 19 0] *-fx «1 5~Stl 8*, 5fc(C&»L,fcV 

{£„ x , y , u , vH 
OSx, y, u, v<M/2 

[0 1 9 1] fcl JSH&l Sfc^LT, **V£;h, 

{T—fwwm x ( u ©ig) x (v© 
mm x ( x ©sgo x ( y ©gfo =4x <m/2) 

* =M* /A (17- F) 

i&5„ M=8-e%^.5tigA- 1 0 2 47- Kf*5. 
[0 19 2] Jfcfc, fflMtlcovrc%«1-*, 3fc©&S 
F (u, v) *0 *mit1r%&<om&£m 
cir-e, 0-e*V' , niflil©ffi 

Sfctr£AT©«Uc:»i75o 

[0193] 1 K*r $ffl&©fflfe : m 1 

ft-a-C 2 fcS1-5#S©fi» : m 2 
3 SflMROflft : m 3 

ifr&C 4 IClH-eflftfiHMR : m 4 
iit\ m 1 l m 2 +m 3 +m4 = m XhZ>* 

[0 19 4] ttfot, mWOt^iUMlZ-O^Xlts 5fe 



[f22] 

F(u, v) • f 4' (x. y. o, v) 



30 



40 



[0 19 7] jffc, mmMkm%zmm%<r>?* 
s'^Htt, iai 6{^stt. mz^nmwnw&k-rz, 

[0198] M©*lS«©&g-i:|^«IC^PJ7't 3 
10 [0199] H 8 Sr#Jf81-S t % 0 «J»W3t«S 1 Ofttf 

*7 i ^y*ii^2 o©$/&ftuci&fm> @2^^i-s^ 

htm-ChV, 0 «&©«?£ (AM 01 I©*? 1 * 

i o l #jb) &v*^=fy ©ws^fffeits Wx. 

If, 13 1 1 2 0 1 75^S 2 0 3#BB.) „ 

[0 2 0 0] *7sf.»W3fe»2 0©ffi*)tt, »|£:r*» 

H»ll««lc38.lt$»8BlPjW53 0 7iM3 3©«^J*S 
HI 6 C*StL5„ 
[0 2 0 1] HI 714. gW3i30M3 3©2tJS 

sawit7D — cfe s, 

1 0 2 0 2] 0 1 6 [C*5Vv-r. F (ti , v) h 

9 "i" te*s; h-rs (^Ts-ys 1 8 1) „ Ep*>^-f 

[0 2 0 3] f-y^3 0 8l±. 3feiCi»?ljUfc»ei|t 

(u,v,x,y) SrS«iBjlLr*J*) > m^-Cn {CS-t"-5(u, 
v) &t5(X, Y) Ki9MfSi-5jS^*©ff-4^fc*§ 

[0 2 0 4] t©^«f$*lfcf'n(u,v,x,y) F 

(u,. v) ^ssigso 9{rit)^#s^ mamm 

V>fc 1/2MX 1/2M ©li*S(«©ffiaS*©&n5. 

[0 20 5] ov^-e. ^#^3 0 9 (omti\t. m?SJD* 

{x*ry7$ 18 2) 0 r^Srx, y©/U— ^©H^9 

(^7 1 S '7's 18 3). 
I o 2 o 6 ] r *uc i *) . %n?h.<r>mL&&m£*y>lt 

I^tl', ±fE 1/2MX l/2M©H^ffi«©H*Jn® 
[020 7] tfciiot, ^-y/P30Sa, F(u,v) 

(u, v, x, y) .©#*s***yij: < ^ * v %mmmm% 

[0 2 0 8] #Sl«[ftl»SP3 0M3 3frhtffl&&<r> 
fimc£<9!liJ]&tiZ>e,l ~e4 «i % — £E 0 ©Sf&fotlti 

[0 2 0 9] fiPfe, ^Sttn^?P3 0SW3 3^t>©£b^J 
50 e 1 Jttf e 4 «> mfc#)tin&/WM& 5 0 ft *T y~ 



29 



-MsIS|6 l lcA^*r5o 

1 0210] -as ©3isa^*/j«»w 5 0 , 5 1 & 

A &*t$-&B ©^WiO*/«»|B 5 2 , 5 3 <Offi& 
«8\ HI 0IC***t$t©ira«^fc5.D 
[0 2 113 SP*k H— XCJWrwAA I np-l, I 
,np--2Jfct*AA$l (en) tS2 (em) 0fl^ 

10 2 1 2] BJL 8lC^T> en > em ^^tl^fhS 
I x S2 i-f^t. A^Sl fc S2#.fc fete "1" TfA 

(*7^:/S 1 9 J : y, S 1 9 2 : y) , fg-- 
Offl^t UT^-S.t^M=lC0A* I n p - 1 A I n p - 

-1, inp-2^if^, 

/S19 4) g 

[0 2 1 3] A* SI (en) 20 

(^f'//S 1 9 1 : y, S 19 2: n) v Jg— 
&tf|i~<Dtfj;& bltm-<DAX I np~i «B*iSft 

fl(x.y) = 



( 16 ) #$?¥7-306 84 9 

30 

5 U7^S 1 9 5) e 
[0 2 14] £fc, A^Sl (en) jP a 0" 
A2?S2 (em) ^ "l" "CfeSS^ (Xf^S 1 9 
1 : n, ^xyT'S 19 3: y) , g-OflJ^tttl n 
p - 2 > jfclOflt&Kltt I n p - 2 (- 1 ) j£ Dfc fe 

co^aj^§its (^f ^ys i 9 6) o 

[0 2 15] JSi-> A* SI (en) £S2 (em) #5 
fc-fcfc "O" (*7^:/S 19 1 : n, S I 

93 : n) , »-Jtff*ZOJJlAtt>R:0««aj**jTr$ 
(X^y/S 1 9 7) 0 

[0 2 16] -*Lt\ -tivPft©*tll|C»V^^ x, y 

y) 4(x, y) Srffl^i-^ (^f 7^S19 8-S 2 
0 1) 0 

[0 2 17] *=0*J£W<BttSB£ LT, WW 

#T«>5 -fcB*4«)||S— St, f l (x, Y) ^ttltt, ft 

[0 2 1 8] 
112 3] 



T T * y, W . 2V )C(2u' )C(2v >*»C^^f-^)«i( *0 



D-0 ¥-9 



102 1 9] w(pS2 3«&S£&<Jl*k* ftfcS*M/ 

&l©M£M/2}cg;i, u 
(=2u' ) &u' K» v (=2v') Srv' CBttfe 

10 2 2 0] o£>> % icof 1 fciLfiJ, 

ill (x, y) T'«. u' , v' fcfciCMR (H-a-Cl 

1) 

f 12 (x, y) u ' iSMMt v' rfSfll* 0|#c 

12) 

f 13 (x, y) X'it, u* ASAffc. v' iJHSFft (ft-g-C 
1 3) 40 
f 14 (x, y) -TJI* V u' , v* Htft (MCI 
4) 

(omim 1 $&4 n^ic^Lt, 5$ ( 1 ) -a; 



(8) ©#8;T-f (x, y) S-^ftfcK)t^:<iS]C:^ 
iC<fct>, $5>{wfl (x, y) ill~f 
14© J: 5 fe 4 ooi^HMSt •&<, 

[0 2 2 1] iH(-J:«Jx fl (x, y) &&#>Z>tc)b 
T—?A*M X£vh $ < -f 5 r t i^mx-h 

10 2 2 2] *fc, fll (x, y) v fl2 (x, y) , 
f 13 (x, y) »«Lfca6<E©PI*tL<tt^j!f* 

10 2 2 3] gc{C, ul»S«ftlS^« v*t«ft*»-e*> 
5, *&C.2fcH+S#«fcH-*-5SW-efcsft4«>|l 

[0 2 2 4] 
1*2 4 J 



(17) #H¥7-3 0 684 9 
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f2(x.y) 

= Y Y F(2u',2v') • KC(2u'fl) . cqs6 2 * H) ®" H \) 
, G (2y') vco S ( 

= Y Y PC2u . 2V ) . % ■ CC2u tl) • cosC C2xH)(2u tl ) y ) 
»--o »• -i 2M 



C(2v).cos(^i^-^ 



(D 

- ?r) 

2CH/2) 



[0 2 2 5] r<D|S:2 4 05i:^Si, [0 2 2 7] 

viC^UTI4©W«Cft^M/'2(7)l&:7ciSDCT^ h2 1 (x, y') v" ;)i«(|^C2 1) 

btHZtK %^%X'fot>}ik®LX:&mvCl<n%$ 20 h2 2 (x, y) fli, v' 2i#j8t (1#C2 2) 

& *Wt 0 » 2 ©i£D C T cost £ fifc £> fct \ gfc, flftO v ' ( □ C 2 1 ) LTIi, TEft 2 5 

[0 2 2 6] zmm-^iUis w <oiC(iiJlT<o«{r^»T? tfts. 

* S„ r r T?f±v ElT©il:. *^C2*C2 1, C2 [0 2 2 8] 

2©2l©«tl^llt4. [#2 5] 

h21(x. y) - 

Y Tf(2u .40 >!4C(2u t ])- C o S ( Wi y fl) .») 



o ' « 0 V - 0 



2M 



[0 2 2 9] StMtOv' (3C2 2) I^LT [0 2 30] 

(4. TfE&2 6£*5„ [&2 6] 

h22(x.y) = 

Y Yf<2u . 4V) • YAW «) ■ cos ^^'+'V ) • 

n' ~0 V - 0 2M 

CC2C2VH)) ■ *" »> 

[0 2 3 1] ZLX S CMLt, 
(c) 0£x<M/2, 0^y<M/4i^ (x, y) 

f 2 (x, y) = h 2 1 (X, y) 4- h 2 2 (X, y) • • • ( .9 ) 

(f) 0<x<M/2, M/4£y<M/2fcS (x, y) KftLT, 

f.2 (x, y) =h2l (X l M/4-y) ~ h 2 2 (X, M/4-y) • • • (l 
0) /^^Mt^5 0 

[0 2 3 2] Ufc#oT, ^CO^#t>, JJEftl 5 -ft 5 0 

1 8 fc«»C«T«5JK*T-— ^*r*4li-So fiP*>, fl [ 0 2 3 3 J 

y" (=2v B ) ir*fL-m, Tl2m2 7 [ft 2 7] 



33 

h.2r (x.y, u. v) = 



( 18 ) 



^¥ 7-3 0 6 8 4 9 
34 



!4C(2u +1) • C0S ((2xH)(2ufl) 7r) . c(4r) , C0S( (|H^LV) 

2M 2(M/2) 



[0 2 3 5 ] 
IS28] 



[0 2 34] v ' (= 2 v ' 

h22' (x. y. u. v) = 

'/4CC2u ti) • cos( (2xH)(2u-H) ;r) 

2M 

•CC2C2VH)) .^OE^m,) 



[0 2 3 6] ^LT, HT^^fti^, ««# 5 JR1-£«[ 

h 2 1' (*,-y,ji,v)jfctfh 2 2* (x,y, U> v)(DT-^C0t 
eTjDWSrfi 1 V\ h 2 1 ~h 2 2 

h21(x.y) = S 



{*. v> . F ») *0 

v) cc 2 2 



30 



[0 2 3 91 h 2 2'fc»HTtt, (u 

h22(x. y) = £ 

10 2 4 1] :©iic;f-^>fg^ffl^th 2 1 
(x,y) , h2 2(x,y) &V^±f£:i£ (9) , 

(10) ?rffl^Tf2(x,y)l:**S-t^*t?t$ a CUE 

[0 2 4 2] £Th2 1(x,y) , h2 2(x, 

y) f 2(x,y)fc*«>6.. Stl -^.SfcSsL 

■fc.*.fe-e -f (x,y) 

[0 2 4 3] *fc, h 2 1 (x, y) icBB-UTtt, v n l&ft 

[0 2 4 4] «±J-*'Ut«tl-» -tOXfi^flBftOtt 

<oj£fi £ ^ffi t & & t\ ^ co E & 5 tt%W*im 
£45. rco«{^ SJS^PHft«>*ft»^BHL"Cii, 3S 

[0 2 4 6] .JblEflSH^*JfcW^ffi«a)%.it-*!r*;^ 
t\ »c x x, y, u, y^Sr.jffoftt>9iw % 

(x, u) > ffl»:^>6o (y, v) coart 

fc^-T^trSkfcWt^ «^C2 1, C2 2 



[0 2 3 7] h 2 1 £*J LTlis ( u , v ) Q C 2 1 tf> 

[0 2 3 8] 
[t2 9] 

F(u.v) • h21' (x, y, u. v) 

[0 2 4 0] 
[^30] 

P(u, v) • h22' (x.y. u, v) 



40 



[0 2 4 7] mg-mmmfrbzAK &m 

[0 2 4 8] ^lt, J t(0$iL^ffim<0'7 9#'.&* %:<0 
trife<5 a 

[0249] &i^ s ffiso?gjtfti& Lx±mm'~omm 

WfcUBV^T, f-7>3 0 8{:fl' (x, y, u, v) 
— f 4' ( x , y, u , v) cDv 1 — "7V^— ^ t'^O'ftt) 
9 !c % KT^«Wc^-— ^*5£*|-t -5 r ttf $imxh 
Z> 9 IP*>, 0^x<M/2> #«^uSi:#.U 1x3 

[0 2 5 0] 
[SC3 1] 

feCx.u) = I / 2 C(u)cos( (2x ^ )u tt) 



( 19 ) WmW- 7-306849 

35 36 
[ 0 2 5 1 ] X. 0 ;£ x <U/ 2 , m&Ou & [0253] Lfc^oT. f 1 ~ f 4 1% JKT»«fc L 

[025 21 10254] fl tiSt LTfi. (u, v) £ClC«i 

l»3 2 ] te*f L-C 4 S3 3 

[0 2 55] 
If3 3] 



foCx.u) = 1 /tC(u)C0S( C2X !,?, )U ff) 



2M 



f l(x. y) = 2 FCu. v) ■ fe(x, u) • feCy. v) 

(u. y> , F (v, *>* 0 

[0256] f2 ^StLTtt, (u, v) CC20H 10 [025 7] 
fctfLT. t34 [»3 4 ] 

f 2Cx, y) = 2 FCu. v) • f oCx. u) ■ f e(y. v) 

la, v) , F Cm. y>* 0 

[0258] f3 CftLTfi. (u, ») CC30«S [0 2 59] 

tCftLT, S3 5*)BIH-5. [S3 5] 

f3(x,y) = S FCu. v) * fe(x.u) -foCy.y) 

(». v) . F (u, O#.0 
[0 2 6 0] f 4 ^Itli, (u, v)cc4©M [0 2 6 1] 

f 4(x, y) = 2 F(u. v) - f oCx, u) • f o(y, v) 



[0 2 6 2] .r^tt, S£ (1) (8) fcn.C#8i 

"Cf (x, y) Sr-ra«^*4 5 0 fflfc, 1/2 MX 1/2 M 

iEutfi^a^ (u) bmmm&# (v> *<5xs» 

©ElSiCBB LTtt^ 2 f&*> J^M 2 /2 £&5 e 30 
[0 2 6 4] L^U*^fe> :0fft07-^t^^ 

= (M/ 2) X (M/2) X2 
=M 3 /2 

0-3 3 CDWf&%m 1 9|r^p 
[0 2 6 5l Hl9lt ill 6 k<Dttmz&\,*X, X- 
^3 0 8 ^S-It/S-^T-^ 3 0 8 a, 3 0 8 40 

r«fe£# (u) &T--»^.i-ur-ft»t-s-t«)T?*> 
So 

[0 2 6 6] ®-CDr— ^3 0 8 bti, *¥Jlttftrt 
# (v) ^T-^iUT|E1i1-6t<7)"efcSo L1t» 

[0 2 6 7] m^s rnfe»**>Mr*tt. fflS»3 o 2 

t , *«*DffS3 0 3 ic£ 9 St»£±E»3 3 H£3 6 



[0268JIC, DC TiKftjWfcfrC 1 -C 4 0> o 
Cl, C 2 , C 4 K^fS U C 3 

3 (x, y) ttOTfc-S, -<D^ g 3 (x, y) , 
g4 (x, y) J3\ #Cf.2 (x, y) fcajf— f-Jxtf 

ftv-ME**?* JP»*jeSU4:<** W (3) ., (4) m 

m , 

[026 9] C 3 ,C*BX.T, C 2 t>#ft L 

ftHMtt* f>«*, g 3 (x, y) % g4 (x, y) 
t> 0 T\ ^DftH-g 3, g 4 5 »C0iP» : «i65.'Kfe 

<, ^fci^ f <x, y) &*fc. gl (x, y) x g 
2 (x, y) ^>53.tf-«fit^.i[***.*«o 

[0 2 7 0] C©Jt5K, Wg^SMlC, jt* 

[0 2 7 1] 

fttE-fZfrZ 5 *>O*0*ftt, 0 1 0 Ttt^tl 

[0 2 7 2] ft^, ±ffiw*H©-|6iSWJKl*o3SJS6«lc 
6o MP EG^ J PEG, H. .2 6 l*«fO«Wftieft 

[0 2 7 3] m^mmiz^z., iff-^t-fx 

fcM' /4 (C7- K) .^^-^/Hh-f X«>*-t*KM=5 
8SrffcA*t5ir, 2 0 48/<-f> (2K/MK) i:^ 
?» 0 >T >TMtU<0 8 0 4 8 6 D X 2 .OMPOttS K'< 



37 

I 0 2 7 41 Sfc, 1 If P y * fcS ffl<^^3^&£ 
1/2 MX 1/2 Mllj^t7>*§ $(Dy^-V^x-^ 

J:9^ftv\ 

[0 2 7 5] ^H^H^M^fe^fetrffl^e 
i: , ^JsIftriHSffc: * 9 2 5 6 E|.& ft 5, c cdIhI&^g 
h e nC^5££llDT*£>6^\ CPUt:<Z)M^ 

xis, %<o^ t mmz 1 9 - k# 2 b t 

*Lff* 3 2'^ btftoT*59* ^f-y/Vf^X 

fc4#«, C2, C3%Zih^fr£b\£2&mh'fcm 
<g\ x-^H^xj^ l!7-K2->WKi L,T> 11 
5 2/q >ift5 0 

[02 7 7] £ <om&* pm^-zf ^-t X# jfc© 2 

1 0 2 7 8 1 0cttiMSSB^ff£^9aKM2r UT, 
^.2fe7ca?««t=«f-^ i/W8k<n 0 *>§®ft h<o^m/uX\ 

[0 2 7 9] jtemiMicftv^An tfc j; 5 imm 
<o&.&mT~ ^ y ^ r y*?i&azL & 9 

[0280] BKf(8»-Lfc± 5 #fcflMft©»# 1 7 
J: 9 4>ftV x t f tt* Chen 9 hmUmW^Wl 

mtZ Zb#V** *fc«#«>fcS* 9 J: &d>ftVM*«, 
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